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TOM TAT

Hién nay céc trudng dai hoc va cao ding tai nudc ta dang trong 1 trinh xay dung va trién
khai ap dung chwong trinh dao tao theo hoc ché tin chi. Véi sb luong tin chi duoc rat gon
(khoang 150 tin chi), s6 lwong gio tyr hoc ngoai giang duong cua sinh vién s€ tang 1én. Gido vién
va sinh vién khong con du thoi gian gap mat truc tiép dé cung xem xét, danh gia két qua cac bai
tap 1ap trinh cta sinh vién nira. H¢ thong hd tro hoc va thi 1ap trinh truc tuyen ma bai bao dé xuit
xdy dung sé& rit ngin thoi gian danh gia két qua cac chuwong trinh may tinh, cho phép thuc hién
danh gia tir xa va hoan toan ty dong. Hé thong s& gitp sinh vién rén luyén ky nang 1ap trinh va
giip gido vién danh gia chuong trinh cua sinh vién mot cach nhanh chong va hiéu qua. Hé thong
c6 thé duoc sir dung dé danh gia chuong trinh may tinh cta cac bai luyén tap, bai tap cho ve nha,
cac bai kiém tra giita ky va két thuc mon hoc.

ABSTRACT

Currently, many Vietnamese universities are in the process of building and deploying
credit-based curriculums. Typically, the number of credits is reduced to 150, and the self-study
hours of students are increased. Teachers and students do not have enough time to meet face to
face to discuss programming exercises. This paper proposes the online judge that shortens the
evaluative time for the computer programs. The online judge will enable students to practice
programming and help teachers assess students’ programs quickly and efficiently. The system
can be also used to assess the programming assignments of the homework, the mid-term exams
and the final exams.

Keywords: Online judge, thi triwc tuyén, chdm thi tw dong.

GIOI THIEU 9
Phan 16n cac truong dai hoc, cao dang
trong nudc hién nay déu co6 dao tao nganh
cong ngh¢ thong tin hoac cac nganh lién
quan dén 1ap trinh. Do d6 rén luyén k¥ nang
thong qua céac bai tap lap trinh cho sinh vién
cac nganh nay 1a rat can thiét. Tuy nhién viéc
ung dung cong ngh¢ thong tin vao giang day,
ddc biét trong reén luyén va nang cao k¥ nang
lap trinh cho sinh vién con chua dugc quan
tam dang muc.
Qui trinh day, hoc va danh gia cac mon
lap trinh hién nay & cac truong dai hoc va
cao dang dang con dimg lai & murc thii cong

(hinh 1). Quy trinh nay c6 mot s nhuoc
diém sau:

- Giita hai budc lién k& trén ludn co
mot thoi gian tré nhat dinh (thuong it nhat 1a
1 dén 2 ngay) do khong phai luc nao gido
vién cling gap dugc sinh vién va nguoc lai.

- Gido vién phai danh nhiéu thoi gian
dé danh gia bai 1am, sinh vién phai chod doi
phan hoi tir gido vién, dan t6i hiéu qua day
hoc va danh gia khong cao.

- Gido vién phai thu thap tung bai
lam cua sinh vién, bién dich tung chuong
trinh va chim diém, dya trén viéc so sanh két
qua chuong trinh v&i dap an c6 san hodc sur



dung cac b test véi cac thao tac thi cong dé
kiém chimg. Nhimng diéu nay s& khién viéc
chdm bai 1ap trinh bi cham, dan dén lang phi
thoi gian va suc luc cua gido vién.

-S4 luong sinh vién mdi 16p trén
thue té cac truong kha dong nén gido vién
kho dam bao danh gia hét cong viéc timg
sinh vién trong mot budi thyc hanh trén 16p.
Bai tap sinh vién vé nha lam it c6 co hoi
dugc danh giad day du mic do ding sai. Thoi
gian dé tat ca sinh vién c6 thé trao doi truc
tiép voi gido vién khong di dan dén nhiéu
sinh vién khéng nim viing nhitng kién thuc
va k¥ nang 1ap trinh co ban. Ttr do sinh vién
c6 thé s& bi yéu vé ky nang 1ap trinh.

Hé thdng hd tro hoc va thi 1ap trinh
tryc tuyén duoc xdy dung véi myc dich giai
quyét cac van dé trén. Néu bai lap trinh duoc
danh gia kip thoi, sinh vién c6 thé biét ngay
bai lam dang hay sai & dau dé sta thi s& tao
su hung thu hoc tap, bod sung thém kién thuc

1.CAC HE THONG LIEN QUAN

Mot s6 hé thong tuong tu ho trg hoc tap
va thi 1ap trinh may tinh ciing da dugc mot sd
truong dai hoc, td chtrc khoa hoc ¢6 dao tao,
nghién ctru vé cong nghé thong tin xay dung
nhu:

Gido vién (GV) giao bai
tip cho sinh vién (SV)

!

SV lam bai

|

SV ndp bai

!

GV xem xét,
dinh gia

GV yéu cin 8V
chinh si¥a?

GV cho SV
biét két qua

Hinh 1: Qui trinh d4nh gii/si¥a bai tip cho sinh vién
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cho ho va do d6 k¥ nang 1ap trinh ctia ho sé&
duoc nang cao. Ngoai ra hé thong con cb y
nghia quan trong phuc vu cho vi¢c hdi nhép
véi cac ky thi lap trinh qudc & ACM/ICPC.
Hé théng s& hd tro sinh vién rén luyén ky
nang lam bai, ty danh gid chuong trinh ctua
minh, tir 46 chuan bi tot hon cho cac ky thi
lap trinh ciing nhu hoan thién ky ndng lap
trinh ctia ban than. V61 dac thu danh gia
chuong trinh dya trén test case, h¢ théng con
phuc vu hiéu qua cho viéc kiém tra va chim
diém trong mot sd hoc phan nhu: Nhap mén
1ap trinh, K¥ thuét 1ap trinh, Céu trac dit liéu
& giai thuat, Ly thuyét db thi. ...

Phén tiép theo cta bai bao nay gém co:
Khao sat cac hé théng lién quan duoc tong
hop & muyc 2; mé hinh va giai phap hé thong
dé xuét duoc trinh bay ¢ muc 3; muc 4 phan
tich cac két qua dat dugc va cudi cung - muc
5 1a két luan va huéng phat trién.

2.1. Hé thong UVaOJ

UVaOJ (University of Valladolid
Online Judge) [1] 1a hé théng chdm thi 1ap
trinh truc tuyén do dai hoc Valladolid (Tay
Ban Nha) phat trién. Thi sinh c6 thé 1ap trinh
giai quyét cac bai toan tin hoc bang cac ngon
nglt C, C++, Java hodc Pascal.

Pay 1a mot trong nhitng hé thdng hd tro
thi 14p trinh truc tuyén dau tién va nhiéu
thanh vién tham gia nhéat trén thé gi¢i. Hé
théng c6 hon 2.000 bai tap duoc phan loai
theo nhiéu chii d& va theo cap do.

Nhugc diém cua hé théng 13 do c¢6 nhiéu
nguodi dung nén thoi gian chay kha cham,
chdim mot bai mat khoang 4 dén 5 gidy.
Ngoai ra, UVa khong thong bdo cho nguoi
ding biét duoc ma ngudn chay ton bao nhiéu
dung luong bo nhd; doi khi mot sb bai tap co
testcase qua don gian nén chwa danh gia tot
dd chinh xac ctia chuong trinh.
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2.2. H¢ théng ZOJ

Heé thong ZOJ (Zhejiang university Online
Judge) [2] do dai hoc Zhejiang (Trung Quéc)
phat trién. Pay ciing 1a mot trong nhitng dai
hoc manh, lién tuc cé sinh vién lot vao chung
két toan cau ky thi lap trinh Quéc té
ACM/ICPC. Ngoai cac chuc nang co ban, h¢
théng nay cling c6 mot dién dan dé hoc tap,
trao d6i kinh nghiém 14n nhau.

2.3. H¢ théng SPOJ

SPOJ (Sphere Online Judge) [3] 1a hé
thong thi 1ap trinh tryc tuyén do mot nhoém
sinh vién cua truong dai hoc GDANSK, Ba
Lan phat trién.

SPOJ ¢6 uvu diém ndi bat 1a tinh da dang
trong viéc cham bai (c6 thé chdm gan dung,
chim theo test, ...), giao dién than thién, hé
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thong xép hang thanh vién chat ché va hd tro
hon 40 ngoén ngir 1ap trinh va trinh bién dich,
bao gém ca C, C++, Pascal, Java, C#, Perl,
Python, Ruby, Haskell, Ocaml...

2.4. Timus Online Judge

Timus Online Judge [4] 1a mot trong
nhitng hé thdng hd tro luyén thi 1ap trinh
online 16n nhat cuia Nga. Hé thong nay co dic
diém 1a khi nop (submit) bai thi khong goi
file bai lam ma la copy doan mi ngudn
(code) dan v6 mot chd theo yéu cau. Ngoai ra
hé théng con hd trg phan loai bai tap theo
ting chu dé.

Uu diém cua hé thong 1a cho biét chinh
x4c mi ngudn ctia ngudi dung chay hét bao
nhiéu thoi gian, tén bao nhiéu b nhd va kha
nang ty dong cap nhat bang théng ké bai gui
cta céc tai khoan nguoi dung.

o] Date Author Problem
4458211 16030 Makarevich (FESTU} 1021. Sacrament of the Sum
18 Sep 2012 = g
16:51:23
c 93, A3
4455210 18 Sep 2012 ErnestoChe 1883. ASE0

Execution Memory

Language Judgement result Test# e aa

C# Wrong answer 2 0.109 2052 KB

C Accepted 0.031 112 KB

Nhuoc diém 13 hé théng chay khong on dinh, server d& bj qua tai.

\ Jystem.Runtime .Remoting.RemotingException:
|
I

Sorry, error occured during processing of this page

in error occurred while processing the request on the server: Jystem Runtime Remoting RemotingException: Server is busy. Try request again laser.

Trv again later. If problem persists, write a message to support.

2.5. USA Computing Olympiad

USA Computing Olympiad [5] 13 hé théng
do My phat trién nhdm muc dich huin luyén
d6i tuyén cua ho tham duy ki thi Olympic tin
hoc qudc té hang nim. Hé thdng nay ciing c6
phan hd trg rén luyén k¥ ning 1ap trinh cho
tat ca moi nguoi tham gia.

Uu diém cua hé thdng nay 1a bai tap duoc
chia 1am 6 phan, mdi phan gdm nhiéu
chuong. Khi mot ngudi dung mdéi dang ky sé
duogc truy cép vao chuong 1 phan 1. Ngudi
ding nay can hoan thanh hét cac bai tap
trong chuong dau tién thi méi dugc truy cap
vao chuong ké tiép. Sau khi giai xong mot
bai, nguoi dung c6 thé truy cap dé xem 10i
giai va mi nguon miu (bang C hodc C++).

Nhan xét chung vé cac hé théng khao sat nhu
sau:
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] Co hé trg ] Théng |Hé tre|Xép hang Ché
Cac hé thong hién cé |C/C++, Pascal,| Cham thi Phan leai bai tap ké dién | thanh am
- - . : = - N . da dang
Java két qua| dan vién
R Tir dé dén khd, . . . .
UvalJ X Cham yéu ciu kién thirc tdng hop Cad Cd Khdng Khdng
Z0J X Binh thwérng | Chi yéu dé luyén thi Olympic Co Co Khéng Khéng
SPOJ X Binh thwéng Khéng Cé [Khéng Cd Cdé
. Server hay | Theo cac dang bai kinh dién . . . .
Timus Online Judge X bi qua tai trong céc cudc thi Olympic Cé |Khing Cad Khdng
USA Computing Olympiad X Binh thwérng | Chi yéu dé luyén thi Olympic Cé |[Khéng| Khidng Khéng
UTE Online Judge di kién X Binh thuwdéng Phan loai theo mdn hoc Cad Cd Khdng Cd

Céac hé théng dugc khao sat déu dap
g duoc mot sé chire nang nhu: Submit: thi
truc tuyén; Search: tim kiém dé thi;
Contests: danh sach cac cudc thi dang dién
ra va da dién ra; Forum: dién dan chia sé
thong tin; Problems: liét ké danh sach cac dé
bai dé chon; Runs: cac hoat dong thi trong dé
thi hién tai dang dién ra; Statistics: thong ké
két qua theo cac tiéu chi; Ranklist: bang xép
hang; HO tro nhidu ngdn ngit 1ap trinh
(C/C++, Pascal va Java).

Bai tap trong cac hé thng nay chu yéu
phuc vu luyén tap cho ki thi Olympic tin hoc,
ACM/ICPC... nén c6 muc dd kho cao, dé bai
chu yéu biang tiéng Anh do d6 chua dap ung
duoc viéc hd trg cac sinh vién méi hoc lap
trinh (kha ning tiéng Anh cua sinh vién Viét
con han ché). Ngoai ra, chi c6 ngudi quan tri
cta nhimg hé thdng ndy méi c6 thé dwa bai
1én; ngudi ding binh thudng chi ¢6 thé lam
bai va ndp bai. Do d6 gido vién ching ta
khong thé st dung cac hé théng nay dé tb
chtre 16p hoc theo y mudn.

2.HE THONG HO TRQ HQC VA THI LAP TRINH TRUC TUYEN

Qui trinh cham diém cta hé thong dugc mo ta trong so do sau:

Sinh Vién Nép Code
C++.C. Java. Pascal

Dnmng File Exe
Két qua Testcase i = Qud Gidr

Ghi nhin két qua chim Testcase i |4

Bién dich thianh céng?

Sai

ning

i=1:
N= Sé& Testcase:

Chayv File Exe
WV&i di liéu input caa
Testcase thir i

Chay trong thdéri
gian cho phép?

Poc két quara

L 4

So sinh két qua vdi

Output cia Testcase i

Hinh 2: Luu do ciac buéc cham bai thi
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Véi mdi dé bai lap trinh, gido vién s&
phai soan mot bo dir liéu test dung dé danh
gid. M&i bd test gdbm c6 nhiéu testcase, moi
testcase gdbm co input va output. Input 1a dit

3.1. M6 hinh chirc ning
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lidu du vao cia bai tap va output 13 két qua
trong (mg. Hé théng chdm s& thuc thi bai
lam ciia sinh vién véi b input va so sanh két
qua chay chuong trinh vé1i output tuong ung.

R

Quan tri wién
% Web server

Sinh vién

Internet

Trinh duyét

Sao lvul Phuc hdi diF liéu

Giao vién

Hinh 3: M6 hinh chitc niing ciia hé thong

Hé théng bao gdm cac chirc ning co ban
cho nam d6i twong ngudi dung:

e Khach: vao trang chu, xem dugc cac
thong bao va thic mic (nhu mot dién dan
nhé dé hoc tap, trao ddi kinh nghi¢m).

e Sinh vién: ding nhap dé lam bai truc
tuyén va xem két qua ctia minh, gui thic méc
néu ¢ nhu cau.

e Giang vién: quan 1y 16p hoc, bai tap va
testcase, ra thong bao va khoa tai khoan sinh
vién (khi can).

I1S Webserver

ol

‘Quan Iy Tai khodn

e Quan tri vién web server: quan tri muc
hé théng (céu hinh server, sao luu, phuc hoi
dir liu).

® Quan tri vién: quan ly nguoi dung va
cac dich vu & mtc rng dung.

3.2. Trién khai h¢ thong

Hé théng duoc trién khai trén nén dotNet
Framework 3.5 v&i database SQL server
2008. M6 hinh trién khai hé thong nhu sau:

SQT. Server 2008

. -Dotnet Framewlork 3.5

Web browser I

Hinh 4: M6 hinh trién khai cta hé théng

Cham thi Offline
(Application)




Dong thoi véi hé théng online phuc vu cho
viéc luyén tap va danh gia tir xa, mot phan hé
offline kém theo cling duoc trién khai, cho
phép thyc hién chdm diém ty dong dong thoi
mot sb luong 16n cac bai 1ap trinh.
3.CACKET QUA PATPUQC

Tir ndm 2007, phién ban dau tién cua phan hé
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offline da dugc ap dung trong ky thi Olympic
tin hoc sinh vién truong Pai hoc Su pham K¥
thuat TP.HCM. Sau d6 phién ban nay duoc
cai tién va phat trién thanh phién ban chim
thi ty dong truc tuyén, gitp sinh vién biét két

qua lam bai thi theo thoi gian thuec.

Trai qua nhiéu lan diéu
chinh va m¢ rdng muc

Thaoi gian trung binh
bién dich 1 bai (giay)

Thoi gian trung binh so khdp va
ghi nhin ket qua 1 testcase (gidy)

Phuong phap thu cong 10 8
Phuong phap tu dong 0,3 0,2
SO | x £ Thoi gian Thoi gian
. So So P , A A
sinh bai testease cham thu | cham tu dong
vién cong (phut) (phut)
Kiém tra qué trinh HK 11 (2010/2011) | 325 | 3 22 1115,83 28,71
Thi cudi ky HK 11 (2010/2011) 238 | 4 35 1269,33 32,53
Kiém tra qua trinh HK I (2011/2012) | 334 | 3 23 1191,27 30,62
Thi cudi ky HK 11 (2011/2012) 257 | 4 34 1336,40 34,27
Phit 1400
1200 g\\
1000 \\\
800 ——Kiém tra qua trinh HK 11 (2010/2011)
600 ~8-Cuéi ky HK 11 (2010/2011)
400 == Kiém tra qué trinh HK 11 (2011/2012)
3 —Cudi ky HK 11 (2011/2012)
D T 1
Thed gian Thér gian
cham thu céng cham tw dong

Hinh 5: Biéu dd thé hién thoi gian chdm bai tw déng va thi cong

Biéu d6 trén cho thdy néu sir dung hé
thong cham thi ty dong, gido vién chi mat
tong cong khoang 30 phat dé hoan thanh
cong viée va co duoc cac bao cdo thong ké
linh hoat. Trong khi néu lam thu cong, gido
vién s& mat khoang 20 gid. Ngoai ra, hé
théng con cho phép gido vién lwa chon
phuong thirc chdm bai phu hop dé danh gia
va thong bao két qua truc tuyén theo thoi
gian thyc. Hé thng chdm ty dong giup ting

tinh chinh xac va hi€u qua trong viéc danh
gié sinh vién mdt cach khach quan.

Heé théng dé xuit da dugc ung dung tai
truong PH Su pham Ky thuat TP.HCM
(http:/fit. hcmute.edu.vn:8901). Hién tai hé
théng dd c6 hon 45.000 luot truy cap va budc
dau d3 mang lai hiéu qua trong viéc giang
day lap trinh, cho phép sinh vién rén luyén
k¥ nang lap trinh cling nhu luyén tép thi 1ap
trinh theo chudn quéc té.




4. TONG KET VA HUONG PHAT TRIEN

Hé théng hd tro hoc va thi lap trinh
tryc tuyén d3 ho tro sinh vién rén luyén k§
nang lap trinh: Sinh vién lam bai tai nha, ndp
bai qua mang Internet va nhan duoc két qua
chi tiét (s6 diém/bai, thong bao 16i) ngay lap
tirc. Piéu nay gitp sinh vién danh gia dugc
bai lam cta minh, nhanh chong khic phuc
nhuoc diém va hoan thanh tron ven bai tap.
Nhiéu sinh vién mic du da hoc va thi dat cac
moén 1ap trinh nhung van tiép tuc st dung hé
théng nhu mét cong cu rén luyén k¥ nang lap
trinh va d3 c6 phan hoi tich cuec.

Viéc chdm bai trén hé thdng duoc thuc
hién ty dong nén giam thiéu cac sai sot chu
quan cta ngudi chdm. Hé thong hd tro két
xuét bao biéu tu dong, gitp cho viéc théng
ké, bao cao va in an két qua duoc dé dang va
nhanh chéng. Hé théng ciing c6 kha ning
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chiu 18i cao, tranh nhing rai ro khi chay cac
chuong trinh (bai lam) c6 13i cia sinh vién.

Tuy nhién, dé dap ung duoc tinh da
dang cua cac bai lap trinh, tinh chinh xac va
an toan trong qué trinh chim, hé théng dé
xuit can duoc tiép tuc hoan thi€n va phat
trién theo cac hudng sau:

- Nghién ctru va hoan thién cac tiéu chi
danh gid mirc d chinh x4c cta chuong trinh
may tinh, m¢ rong cho viéc danh gia céc
chuong trinh phtrc tap hon.

- Nghién cuou phuong phap xdy dung
cac testcase dé bao dam do phu khi danh gia
két qua cac chuong trinh.

- B6 sung hé théng bai tap da dang va
phan cép tir co ban dén nang cao, phan loai
bai tap theo dang bai va theo k¥ ning dé giup
ngudi hoc dé dang lga chon bai tap theo nhu
cau ctia minh.



